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SUMMARY

induced diabeticrats.

F icus racemosa is a medium tall tree with
quiterich green foliagethat provides good
shade. It is popularly known as “Country fig” in
English and “Atti” in Tamil. The leaves, bark
andfruitsof F. racemosa areemployed in native
medicineto treat several diseases (Joshi, 2000;
Li et al., 2004). Experimental studies have
demonstrated its anti-inflammatory,
hepatoprotective and hypoglycemic effects
(Mandal et al., 1999; Bhaskara Rao et al.,
2002). However, there were no reports on
antihyperlipidemic effect of F. racemosa root
in aloxan-induced diabetic rats. In view of the
above, it seems necessary to investigate the
hypolipidemic activitiesof agueousand ethanolic
extract of F. racemosa root in alloxan-induced
diabetic rats.

MATERIALS AND METHODS

Ficus racemosa roots were collected,
cleaned, dried and powered. Both aqueous and
alcoholic extracts were prepared. Diabetes
mellitus was induced in wistar rats by single
intraperitoneal injection of freshly prepared
solution of alloxan monohydrate (150mg/kgbw)
aninphysiological salineafter overnight fasting
for 12 hrs (Gutteridge and Halliwell, 1990). A
total of 35 numbers of rats were divided into 7
group and every group containing 1 animal.
Group-1 animal served as control animal and
did not receive any other treatment. Group-2
animals were provided single intraperitoneal
injection of alloxan (150mg/kgwt) mono hydrate

Thestudy wascarried out to demonstr ateanti diabetic effect of Ficusracemosar ootsextract in alloxan
induced diabetic ratswith normal and control rats. Theleve of lipid (total cholesterol, triglycear dies,
phospholipidsand freefattyacids) sgnificantly increased in diabetic ratsascompar ed to control animals.
Thelevel of LDL and VL DL cholesterol significantly increased whereasHDL - cholester ol level decreased
in diabeticratsascompared to control animals. Theresultsclearly indicatethat aqueousand alcoholic
extracts of F. racemosa rootsat a dose of 400mg/kg/bw have shown anti hyperlipidimic in alloxan

after over night fast 12 hrs. Group-3 and 4
animals received aqueous and alcoholic
extractsof F. racemosa after the diabetic state
was assessed. Group-5 animals received
glibenclamide (600/mg/kgbw) for 45 days.
Group-6 was provided oral administration of
agueous and alcoholic extracts of F. racemosa
rootsaonefor 45 days. After the experimental
period, all animalswere sacrificed by cervica
dislocation and biochemical studies were
anayzed.

RESULTS AND DISCUSSION

The level of lipid (total cholesterol,
triglyceardies, phospholipidsand freefattyacids)
were significantly increased in diabetic rats as
compared to control animals. However, orad
administration of aqueous and a coholic extract
of F. racemosarootsrevert back thelipid profile
valuesto near normal concentration in diabetic
rats. No statistical significance was observed
between control groups and rats treated with
alcoholic and agueous extracts of F. racemosa
alone(Tablel).

Thelevel of LDL and VLDL cholesterol
significantly increased where as HDL-
cholesterol level decreased in diabetic rats as
compared to control animals. However, ord
administration of aqueous and alcoholic
extracts of F. racemosa roots revert back the
lipoprotein valuesto near norma concentration
indiabetic rats. No statistical significancewas
observed between control groups and rats
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Tablel: Lipid profilein plasma of control and experimental animalsin each group

Groups Cholesterol Triglycerides Phospholipids Free fatty
(mg/dl) (mg/dl) (mg/dl) acids(mg/dl)
1.control 828 + 7.1 90.1+59 84.7+79 761+£53
2.Diabetic control 138.7+ 115 166.9 + 11.8 141.7+12.8 1254+ 8.7
3.Diabetic + Aqueous F. racemosa roots 90.9+ 104 97.8+10.2 91.9+57 8.22+89
4. Diabetic + Alcoholic F. racemosa roots 92.7+9.8 96.5+6.9 90.2+9.6 8.33+£6.2
5. Diabetic + glibenclamide 96.9+7.6 100.3+11.2 96.4+11.2 871+65
6. Control + Aqueous F. racemosa roots 842+81 91.7+10.3 86.2 + 10.3 751+48
7. control + Alcohalic F. racemosa roots 81.7+83 92.1+104 83.9+ 104 7.74+£51

Values are expressed as mean =SD (n=6); a - significantly different from control animals % <0.001; b — significantly different from
control animals ®p <0.01 ; Non-significant

treated with alcoholic and aqueous extracts of F.  of agueous and alcoholic extracts of F. racemosa roots
racemosa alone (Table 2). revert back thelipidlevelsof lipidsto near normal range
The level of lipids (cholestrol and phospholipids)  indiabeticrats. No statistical significance was observed
significantly increased in diabetic rats as compared to  between control groups and rats treated with alcoholic
control animals. However, oral administration of aqueous  and agqueous extracts of F. racemosa alone (Table 4).
and alcoholic extracts of Ficus racemosa roots revert Theleve of lipids(cholesteral, triglycerides, freefatty
back the lipid levels in erythrocyte membrane to near  acidsand phospholipids) significantly increasedin diabetic
normal concentrate in diabetic rats. No statistical rats as compared to control animals. Oral administration
significance was observed between control groups and  of agueous and alcoholic extracts of F. racemosa roots
ratstreated with alcoholic and aqueous extractsof Ficus  revert back thelipidlevelsof lipidsto near norma rangein
racemosa alone (Table 3). diabetic rats. No statistical significance was observed
Theleve of lipids(cholesteral, triglycerides, freefatty ~ between control groups and ratstreated with alcoholic and
acidsand phospholipids) significantly increased indiabetic ~ aqueous extracts of Ficus racemosa alone (Table 5).
rats as compared to control animals. Oral administration Asinsulin has a profound role in the regulation of

‘TabIeZ : Levelsof lipoprotein in plasma of control and experimental animalsin each group

Groups HDL-C (mg/dl) LDL-C (mg/dl) VLDL-C (mg/dl)
1. Control 308 + 27 427 +51 109 + 11
2. Diabetic control 169 + 21 1208 + 11.6 217 +23
3. Diabetic + Aqueous F. racemosa roots 267 31 507 + 438 128 =+ 09
4. Diabetic + Alcoholic F. racemosa roots 272 + 33 519 + 53 131 + 1.2
5. Diabetic + glibenclamide 245 + 25 558 + 6.1 142 + 15
6. Control + Aqueous F. racemosa roots 301 + 28 417 + 48 104 £ 0.8
7. Control + Alcohalic F. racemosa roots 314 + 2.2 409 + 44 10.3 + 0.6

Values are expressed as mean +SD (n=6); a— significantly different from control animals % <0.001; b — significantly different from
control animals ®p <0.01; NS — Non-significant

Table3: Lipid levels of erythrocyte membranesin control and experimental animalsin each group

Groups Cholesterol (ug/mg of protein) Phospholipids (ug/mg of protein)
1. Control 1386 + 15.2 269.7 + 189
2. Diabetic control 166.7 + 189 2616 + 20.1
3. Diabetic + Aqueous F. racemosa roots 149.7 + 16.7 2658 + 223
4. Diabetic + Alcoholic F. racemosa roots 1478 £ 173 2679 + 19.7
5. Diabetic + glibenclamide 1543 + 142 2626 + 232
6. Control + Aqueous F. racemosa roots 140.2 £ 153 2702 + 18.6
7. Control + Alcoholic F. racemosa roots 136.9 + 12.7 268.9 + 19.9

Values are expressed as mean =SD (n=6); a— significantly different from control animals ® <0.001; b — significantly different from
control animals ®p <0.01; Non-significant
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Groups Chol este_rol Triglycer?des Phosphol i_pi ds Free fatty _aci ds
(mg/100g tissue) (mg/100g tissue) (mg/100g tissue) (mg/100g tissue)
1. Control 300.6 + 22.6 320.7 £ 26.9 1480.1 + 130.9 590.8 + 44.2
2. Diabetic control 451.9 + 38.7 466.7 + 38.7 2998.5 + 270.1 887.6+72.6
3. Diabetic + Aqueous F.racemosa roots 317.8+24.9 330.8+ 30.6 1494.3+ 134.2 599.9 + 60.1
4. Diabetic + Alcoholic F.racemosa roots 320.5+25.8 329.6 £ 28.7 1488.7 + 137.9 603.7 £ 54.9
5. Diabetic + glibenclamide 331.7+ 28.7 339.7 £ 26.9 1510.2 + 144.2 611.8 +57.2
6. Control + Aqueous F.racemosa roots 306.2+24.2 316.8+ 274 1476.1 + 128.7 596.7 £ 454
7. Control + Alcoholic F. racemosa roots 304.4 + 20.7 3219+ 25.2 1477.8 + 126.3 592.3+43.8

Values are expressed as mean +SD (n=6); a— significantly different from control animals % <0.001; b — significantly different from

Table5: Lipid profilein kidney of control and experimental animalsin each group

Groups Chol eﬂe_rol Trigl ycer?ds Phosphol i_pi ds Free fatty gci ds
(mg/100g tissue) (mg/100g tissue) (mg/100g tissue) (mg/100g tissue)
1. Control 4158 + 389 422.7 + 40.2 1216.5 + 115.3 349.6 + 31.7
2. Diabetic control 6676 + 59.7 615.3 + 66.9 3011.8 +290.8 554.8 + 50.8
3. Diabetic + Agqueous F. racemosa roots 4287 + 36.2 438.7 + 48.7 1232.6 + 116.1 358.6 + 29.6
4. Diabetic + Alcoholic F. racemosa roots 4249 + 359 4346 + 47.2 1228.7 + 120.6 360.7 + 31.4
5. Diabetic + glibenclamide 4398 + 401 4437 + 45.1 1240.8 + 118.9 364.8 £ 35.2
6. Control + Aqueous F. racemosa roots 4121 + 348 418.6 £ 39.8 12119+ 115.2 345.7+31.9
7. Control + Alcoholic F. racemosa roots 416.7 + 37.6 420.1 + 38.6 1214.7 £ 110.9 350.1 + 30.8

Values are expressed as mean =SD (n=6); a— significantly different from control animals % <0.001; b — significantly different from

control animals ®p <0.01; Non-significant

key enzymes involved in the lipid and lipoprotein
metabolism, its deficiency causes major changes in the
activity of these enzymes and thereby affecting overall
lipid metabolism and lipid profile of varioustissues (EL-
Hazmi and Warsy, 1999). Insulin has also profound
influence on the synthesis and expression of
apolipoproteinsin hepatic and extra hepatic tissues. Thus,
theateredlipid andlipoprotein pattern observed in diabetic
rats could be dueto defect ininsulin secretion and/or action
(Okamoto, 1985; Sarti and Gallagher, 2006)

Hypercholesterolemiaand hypertriglyceridemiahave
been reported to occur in alloxan-induced diabetic rats.
Accumulation of cholesterol and phospholipidsin liver due
to elevated plasma free fatty acids has been reported in
diabetic rats (Frayn, 2002; Mironava et al., 2000). The
higher concentration of plasmatotal cholesterol observed
indiabeticratsisprobably dueto mohilization of freefatty
acids from the peripheral fat depots(Khan et al., 2003).

Alterations in the erythrocyte membranes lipid
composition may be areflection of alterationsin the plasma
lipid profile. HDL removes cholesterol from non-hepatic
tissues to liver through the process known as reverse
cholesterol transport. Several studies have documented
reductionin plasmaHDL cholesterol in diabetic ratsand
diabetic patients due to defect in reverse cholesterol
transport (Das, 2003; Das and Baliarshinha, 1997). Our
results support these observations.
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Liver playsan important rolein the catabolism and
excretion of cholesterol. Profound increasein plasmaand
tissuelipids (cholesterol, phospholipids, triglyceridesand
freefatty acids) reportedin diabetic animals. Triglycerides
accumulation in the liver of diabetic rats is due to
enhanced synthesis or decreased output from liver as
VLDL or combination of both. The hypolipidemic effect
of the F. racemosa roots extracts is due to inhibition of
endogenous synthesis of lipids probably by potentiating
the secretion of insulin (Krishnaswami, 1996).

In the present study was observed an increase in
lipid parameters except HDL cholesterol in plasma,
erythrocytes, liver and kidney of alloxan induced diabetic
rats. It alsoindicatesthat the agueousand al cohalic root
extracts of F. racemosa have significant
antihyperglycemic and antihyperlipidemic effects in
alloxan induced diabetic rats. Further studies are
warranted to isolate and characterize the bioactive
antidiabetic principle from the roots of F. racemosa.
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